Dose-response analysis of nicotine tolerance and receptor changes in two inbred mouse strains.
Mice of two inbred strains, DBA and C3H, were infused i.v. with saline, or 2, 4 or 6 mg/kg/hr of nicotine for 10 days. Two hours after termination of infusion the mice were challenged with one of several nicotine doses and the effects on respiration rate, Y-maze activity and rears, acoustic startle response, heart rate and body temperature were measured. Saline-infused C3H mice were less responsive than were DBA mice for all these tests with the exception of the acoustic startle response test. Nicotine-treated DBA mice developed a dose-related tolerance for most measures, whereas C3H mice did not appear to develop tolerance to any measure until the infusion dose reached 4 mg/kg/hr. The two mouse strains did not differ in the number of [3H] nicotine binding sites in six brain regions, and chronic nicotine treatment elicited similar changes in the binding of this ligand in the two strains. C3H mice had greater concentrations of alpha-[125I] BTX binding in hippocampus, midbrain and hypothalamus than did DBA mice. Chronic nicotine treatment resulted in an identical increase in bungarotoxin binding in the two mouse strains such that the initial strain differences were maintained. These results indicate that a threshold in drug response must be surpassed before a mouse develops tolerance to nicotine. In addition, mechanisms other than differences in receptor numbers must be invoked to explain differences in response to nicotine.